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THE  DEPUTY  SECTARY*  OF  DEFENSE 
WASh'iKSTO^  O.C.  »30» 


MAY  1  4  1973 


MEMORANDUM  FOR  THE  CHAIRMAN,  DEFENSE  SCIENCE  BOARD 

THROUGH:  '.CHE  DIRECTOR  OF  DEFENSE  RESEARCH  AND 
ENGINEERING 


SUBJECT: 


Report  of  the  Defense  Science  Board  Task  Force  on 
Reducing  Costs  of  Defense  Systems  Acquisition  — - 
"Design-to-Cost,  Commercial.  Practice  vs.  Department 
of  Defense  Practice’’ 


I  have  reviewed  the  subject  report  and  find  it  particularly  stimulating 
and  worthwhile.  I  recognize  the  significance  of  the  Task  Force  recom¬ 
mendations. 

I  note  that  Item  1  of  the  cultural  changes  recommended  in  Mr.  Bucy’s 
Memorandum  indicates  that  DoD  negotiations  for  production  focus  only 
on  cost  justification  and  not  on  price-  I  believe  the  Task  Force  should 
recognize  that  fixed  price  production  contracts  are  negotiated  as  price 
rather  than  cost.  The  negotiations  are  based  on  price  analysis  when 
appropriate.  Often  ’-'cost  analysis”  is  necessary  because  insufficient 
data,  is  available  or  lack  of  competition  does  not  permit  price  analysis. 
When  cost  reimbursement  contracts  are  used,  cos  t  analysis  techniques 
must  be  applied,  is  there  is  no  other  basis  lor  price  analysis. 

I  desire  to  be  kept  informed  of  the  progress  in  implementing  these  recom¬ 
mendations  for  utilization  of  commercial  principles  and  practices  where 
applicable  for  designing  to  a  cost  and  improving  the  management  of  cur 
major  defense  system  acquisitions. 

Because  of  the  importance  and  timeliness  of  the  subject  report,  it  will 
receive  widespread  distribution  throughout  the  Department  of  Defense 
and  defense  industry  as  soon  as  possible. 


finally,  x  would  uko.  you  to  express  my  deepest  appreciation  to  the 
Chairman  and  a  Vi  the  Members  a;;;'  Consultants  of  the  Task  Force  for 
their  pniticipatum  in  the  preparation  of  this  report.  I  know  these  men 
contributed  a  great  deal  of  their  own  time  and  talent.  Their  recoramefida 
tions  cn  how  to  improve  the  G o ve rnment / Ir.du s tr y  interface  and  how  to 
strengthen  the  Government/ Industry  team  in  support  of  our  national 
defense  are  appreciated. 


Copy  to; 

Assistant. Secretary  of  Defense  (Comptroller) 

Assistant  Secretary  of  Defense  (Installations  and  .Logistics} 
Director.  Defense  Program  Analysis  and  Evaluation 


OFFICE  OF  THE  DIRECTOR  OF  DEFENSE  RESEARCH  AND  ENGINEERING 

WASHINGTON.  0,  C.  20301 


15  March  1973 


TO:  THE  SECRETARY  OF  DEFENSE 

THROUGH:  THE  DIRECTOR  OF  DEFENSE  RESEARCH 
AND  ENGINEERING 


The  attached  report  of  the  Defense  Science  Board  Task  Force  on 
Reducing  Costs  of  Defense  Systems  Acquisition  was.  prepared  at  the 
request  of  the  Director  of  Defense  Resea ’■^h  and  Engineering.  The 
Task  Force,  nnder  the  chairmanship  of  Mr.  J,  Fred  Bucy,  Jr. ,  was 
chosen  to  include  members  with  a  wide  variety  of  experience  in 
commercial  industry. 

In  his  memorandum  ot  transmittal,  Mr.  Bucy  emphasizes  that  the" 
recommendation:  of  the  Task  Force  regarding  "designing  to  a  cost" 
should  be  seriously  implemented  by  the  Department  of  Defense  and 
points  out  the  danger  that  mere  lip  service  rather  than  substantive 
action  can  reduce  the  proposed  acquisition  philosophy  to  a  "buzz 
phrass."  The  report  has  been  approved  by  the  Defense  Science  Board 
and  I  recommend  it  to  for  your  consideration. 


OFFICE  OF  THE  DiftECTQR  OF  DEFENSE  RESEARCH  AND  ENGINKRiNG 

WASHINGTON.  D  C.  70301 


1  March  1973 


MEMORANDUM  FOR  CHAIRMAN,  DEFENSE  SCIENCE  BOARD 

SUBJECT:  Final  Report  of  Task  Force  or.  Reducing  Costs  of  Defense  Systems  Acquisition 

The  final  report  presents  the  key  findings  and  recommendations  of  the  Task  Force,  As  in 
any  human  endeavor,  it  is  much  easier  to  recognize  a  problem  than  to  solve  it.  Mindful  of 
this,  the  members  have  stated  the  findings  as  "what  we  find  to  be  good  commercial  practice, 
applicable  to  DoD,”  rather  than  as  "what  is  wrong  with  the  status  quo,”  Then.*  arc  many 
good  practices  in  industry,  and  DoD  that  cannot  be  transplanted.  These  are  no"  discussed  in 
this  study. 


Since  our  objective  is  to  set  forth  dearly  mi  simply  how  “desiga-io-cbst”  could  work,  the 
report  docs  hot  address  thccompjex  spdo-pditicnl  environment  in  which  DoD  must  operate. 
Therefore,  the  result,  at  times,  may  appear  naive.  This  is  done  purposely,  to  make  points 
dear  without  burdening  them  with  a  number  of  qualifying  statements  or  exceptions. 
Obviously,  these  statements  if  taken  out  of  this  context  may  appear  inappropriate. 


I  believe  our  recommendations  can  be  implemented,  if  the  decision  is  made  to  do  so.  Some 
of  the  recommendations  may  be  used  as  goals,  toward  which  DoD  should  strive  and  direct 
its  energy,  and  thereby  realize  more  cost-effective  Defense  Systems. 

% 

"Design-to-cost”  establishes,  as  a  design  goa!,  s  unit. production  cost  whidi  the  DoD  can 
afford  to  pay  (for  the  quantities  it  needs)  as  a  primary  design  parameter  (equal  with 
p-rfermance).  It  requires  that  cost  be  continuously  emphasized  in  trade  off  decisions,  and 
requires  the  contractor  to  demonstrate  this  cost  on  as  Incremental  basts  before  award  of  the 
production  contract.  It  is  a  means  of  countering  high  unit  production  cost  and  unnecessary 
system  sophistication  and  complexity. 

Continual  reference  in  this  ctfort  as  “design  to-cast”  gives  us  real  concern.  The  danger  is 
that  Hp  service  to  this  new  "buzz  phrase”  will  be  used  in  place  of  any  real  substance  in 
accomplishment  of  “design-to-cost.” 


Although  the  Task  Force  recognized  the  absolute  importance  of  having  credible  cost  estimates 
for  both  production  and  operating  costs  as  an  aid  to  design  and  management  decision-making 
at  3>1  stages  of  the  system  acquisition  process,  the  subject  of  improving  cost  estimating  is  not 
ucalt  with  in  this  study  since  it  has  received,  and  is  receiving,  considerable  attention  elsewhere. 

In  sabmi.hing  these  recommendations,  the  Task  Force  has  one  overriding  reservation.  The 
reservation  is  that,  without  major  changes  in  the  defense  acquisition  culture  that  now  exists, 
the  oudoe'v  for  effective  “design-to-cosi”  will  not  he  at  all  promising.  The  nature  of  the  _ 
cultural  changes  that,  in  our  judgment,  appear  to  he  re  paired  are  characterized  by  the 
following  statements: 

1  The  present  process  of  con  tract  negotiation  and  award  for  production  phases  should  be 
changed  from  one  that  focuses  on  cost  justification  to  one  which  Is  based  on  price. 

This  would,  in  turn,  militate  against  the  practice  of  detailed  cost  justifications  for 
production  contracts,  which  «n  almost  every  instance  lead  to  cost  growth.  This  is  not  a 
recommendation  for  Total  Package  Procurement;  R&D  and  some  production  prototypes 
should  he  done  with  CPFF  contracts  and/or  incentive  contracts. 

2.  DoD  personnel,  !>otk  uniformed  and  civilian,  at  all  levels,  must  be  motivated  and  held 
accountable  through  a  more  effective  system  of  awards  and  penalties. 

3-  DoD’s  hierarchy  of  defense  acquisition  management  must  be-  simplified,  and  the  project 
manager  must  be  given  full  authority,  with  the  “ilitic,”  procurement,-  and  inspection 
agencies  suhservient  to  him. 

The  Task  Force  particularly  underscored  the  vunl  Importance  of  the  role  of  the  program 
manager  In  systems  acquisition.  His  grasp  of  the  cost-schcdnle-pcrformance  tradeoffs, 
his  undiluted  authority  to  make  decisions,  and  his  recess  to  the  highest  authorities,  are 
essential  to  the  succes  vf  any  program.  Our  experience  in  commercial  practice  is  that 
there  are  only  a  few  really  outstanding  individuals  who  make  rep-non-h  p5qjcct  managers 
These  men  must  be  carefully  chosen,  nurtured,  and  mt  ,;vated  to  accept  the  awesome 
responsibilities  of  the  job. 

4.  Hardware  competition  should  be  maintained  throughout  the  life  of  many  major  projects 
regardless  of  the  tvne  of  contract,  be  it  CPFF  or  FP  type  contracts.  Competition  is  a 
forcing  function  that  will  cure  many  His. 

5.  More  emphasis  must  be  given  to  prior  perronnsnee  and  responsiveness  to  DoD*s 
hardware  needs,  in  the  selection  of  contractors. 


IN  ESSENCE,  COST  REDUCTIONS  AND  "DESIGN-TOCOST"  CANNOT  NOW  OVERCOME 
THE  PRESSURES  OF  CONTRAVENING  FORCES.  AS  LONG  AS  COST  JUSTIFICATION 
EQUALS  INCREASED  PROFITS,  AND  PROGRAM  MANAGERS  LACK  TRADE  OFF 
AUTHORITY,  EVEN  THE  BEST  IMPROVEMENTS  ARE  DOOMED. 

The  following  quote  of  Arthur  F.  Bums  is  applicable  to  the  plight  of  DoU: 

*Tc  will  take  courser  for  the  Congress  and  the  Executive  to  deal  with 
issues  of  structural  forms  in  forthright  fashion.  The  ground  to  he  covered 
is  difficult  and  enormous,” 

The  Task  Force  supports  the  policies  set  forth  in  I>oDD  5000.1  ai.3  urges  its  strong  support 
and  rapid  widespread  Implementation.  The  compatibDity  of  defining  the  need  for  change  In 
defense  system  acquisitions  in  prior  reports  by  other  ask  forces  suggests  that  substantial 
Improvements  can  be  made  and  that  now  is  the  time  for  action.  The  timing  of  thisreport  is 
Its  essence.  National  priorities  have  changed,  and  die  future  defense  system  pasture  truly  doss 
depend  upon  cost  effectiveness. 

Lome  conclude  with  this  thought:  Many  of  today s  problems  are  the  results  of  out-of-date 
•dilutions  to  yesterday  s  problems  that  no  longer  exist  Yet  the  directives  and  The  'aws  Huger 
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SUMMARY 


The  commercial  approach  of  managing  the  design,  development,  production,  and  “life  support'5 
of  a  product  to  meet  the  marketplace  value  to  the  usei  —  independent  of  “estimated  cost”  -  is 
applicable  to  DoD  procurement.  A  part  of  this  general  approach  has  been  designated  by  DoD  as 
“Design  to  Cost.”  But  “Design  to  Cost”  is  the  integrating  element  of  the  larger  process,  and  cannot 
be  implemented  as  an  isolated  management  technique  or  control  system. 

This  report  outlines  and  recommends  a  few  key  techniques  based  upon  successful  commercial 
practice,  that  should  find  useful  application  to  almost  all  DoD  programs.  A  comprehensive  management 
approach  is  necessary  for  their  .effectiveness.  The  strong  infe.ence  is  that  a  major  change  in  DoD 
management  of  defense  systems  is  required. 

The  principal  decision  areas  of  a  commercial  product  program;  may  be  categorized  as: 

Requirements  and  Cost  Estimates 
Trade-offs 

'  t 

-  Resource  Allocation  „ 


’  Commerci  1  Practice: 

The  first  two  decision  areas,  in  commercial  practice,  are  the  responsibility  of  the  program 
manager.  He  is  expected  continually  to  optimize  the  program  as  it  progresses.  The  third  area, 

Resource  Allocation,  is  usually  the  responsibility  of  a  higher  level  of  management,  since  it  implies  a 
broader  range  of  prerogatives,  and  balancing  available  resources  among  competing  programs. 

In  Industry,  program  requirements,  including  unit  cost  estimates,  are  usually  developed  by  the 
program  manager.  They  embody  not  only  the  end-user  needs  of  today,  but  anticipate  those  of  at 
least  five  years  hence  —  as  projected  from  the  current  state  of  technology,  conipetiliv-  strengths  and 
weaknesses,  and  estimated  value  of  the  product,  or  market  price.  These  requirements  are  described 
in  brief,  functional  specifications,  and  arc  reviewed  and  approved  by  higher  management  for  consistency 
with  corporate  goals.  During  execution,  the  program  is  frequently  reviewed  by  higher  management 
to  measure  its  progress  and  to  make  appropriate  adjustments  in  resource  allocations. 

The  typical  commercial  program  management  team  is  small,  cohesive,  and  highly  competent. 

It  usually  includes  an  appropriate  balance  of  advocates  for  cost,  technology,  and  ma  keting.  Their 
tenure  is  at  least  through  a  major  program  phase,  e.g..  conceptual  phase  through  initial  production. 
Communications  are  direct  and  quick,  and  decisions  can  be  made  on  a  timely  basis.  The  personnel 
arc  highly  motivated  to  realization  of  the  project  s  economic  success  and  customer  acceptance, 


mi 


which  in  turn  provides  a  principal  opportunity  for  individual  gro  *rth.  The  requirements,  which  are 
essentially  the  product  strategy,  are  continually  reevaluated  duri  tg  the  design  phase  in  order  to 
capitalize  on  new  information.  Throughout  the  product’s  life,  c  ast  reduction  is  a  major  objective, 
since  die  difference  between  unit  price  and  cost:  (including  amos  tized  non-recurnng  cost)  is  the  sole 
determinant  of  profit.  Of  equal  importance  is  responsiveness  to  the  customer,  for  he  alone  rewards 
the  producer,  through  repeat  business. 


Defense  Practice: 

On  the  other  hand,  theDoD—defense-mdustry  environment  presents  a  strong  contrast  to 
commercial  practice.  Contractor  earnings  are  limited  by  statute  and  regulation  and  are  related  to 
justified  cost,  not  price.  This  focuses  the  contractor’s  emphasis  on  looking  backward  at  costs 
already  incurred,  and  justifying  cost  of  future  work,  rather  than  looking  forward  to  reducing  costs 
of  the  program  through  design  improvements  and  management  efficiencies.  Procurements  are 
constrained  by  commitments  for  single  year  funding,  with  emphasis  oriented  to  realization  of  the 
costs  and  performance  goals  for  the  particular  phase,  as  apart  from  the  long-range  effects  on 
subsequent  production.  Cost  reduction  leverage  during  the  development  phase,  to  achieve  subsequent 
gains  during  production,  is  not  usually  exercised,  since  this  can  reduce  the  DoD  contractor’s  revenue. 

The  requirements  are  established  largely  from  operational  and  technical  considerations,  apart 
from  and  before  the  project  team  is  organized,  and  the  subsequent  responsibility  for  reevaluation  of 
these-requirements  by  the  program  manager  is  not  clearly  defined.  Also,  program  requirements  arc 
excessively  specified  and  documented,  adding  burdensome  layers  of  paperwork  and  management 
control. 

The  authority  of  the  DoD  program  manager  to  make  timely  decisions  is  limited,  particularly  due 
to  the  long  lines  of  communication  ar.d  diffusion  of  responsibility  between  the  program  manager  and 
the  many  “slides”  —  those  who  control  specifications,  the  procurement  boards,  and  other  audit  and 
review  agencies.  Moreover,  the  program  manager’s  tenure  may  be  abbreviated  due  to  rotational  tours 
of  duty  that  stress  command  responsibilities,  rather  than  management  achievement,  for  recognition 
and  advancement.  It  is  difficult  for  the  program  team,  and  the  “ilities"  to  snare  a  common  motivation 
and  goal,  and  inisHCcenttiatcs  delays  in  decision-making,  thereby  increasing  con. 

Rvyommcndstions: 

'flic  implementation  of  the  essence  of  commercial  practice  within  this  DoD— defense-industry 
environment  requires  a  comprehensive  change,  rather  than  the  selective  implementation  of  a  few- 
isolated  recommendations. 
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Principal  recommendations  are: 
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1.  That  the  Program  Manager  be  given  full  authority  to  make  timely  decisions  on 
performance/cost  trade-offs,  and  that  he  participate  in  establishing  requirements. 

2.  That  the  program  management  team  consist  of  highly  competent  individuals,  whose 
tenure  is  oriented  to  completion  of  major  program  phases,  and  whose  technical 
background  is  appropriate.  That  strong  motivations  and  incentives  for  these  personnel 
be  developed,  to  counteract  the  tendency  to  follow  the  lines  of  least  resistance. 

3.  That  program  requirements  be  balanced  between  performance  and  cost  —  and  that 
their  specification  and  documentation  be  made  directly  pertinent  to  die  program. 

4.  That  specifications  be  more  nearly  limited  to  “end-item"  orientation,  including 
performance,  environment,  and  long-term  warranty  or  service  policy.  That  the 
thousands  of  detailed  “how  to  dc  it”  specifications  be  reduced,  and,  in  many  cases, 
eliminated.  That,  to  achieve  these  ends,  greater  emphasis  be  placed  on  the  test  and 
evaluation  of  prototypes,  and  less  on  paper  specifications. 

5.  That  DoD’s  weapon  systems  acquisition  policies  be  modified  to  place  unit  price  in 
proper  perspective,  to  provide  a  more  direct  incentive  for  cost  reduction.  This  is 
not  to  suggest  any  single  grand  plan  of  "total  project”  pricing,  but  rather  to  focus 
attention  on  adequate  unit  pricing  as  an  incentive  to  continual  cost  reduction. 

6.  That  program  requirements,  particularly  unit  production  costs,  must  be  developed  at 
the  beginning,  and  reviewed  or  revised  regularly,  to  assure  that  the  relative  value  is 
still  being  attained. 

7.  That,  for  non-weapon  procurement,  a  greater  use  of  “ommcrcia!  products  be  made. 

S.  That  competitive  procurement  of  hardware  be  extended  as  long  as  possible,  and  to 
the  greatest  extent  applicable  to  systems,  subsystems,  an  components  procurement. 
Competition  is  essential  whether  the  contract  is  Fixed  Price,  Cost  Plus  Fixed  Fee,  or 
even  an  Incentive  Contract.  In  such  competition,  increased  weighting  and  emphasis 
should  be  given  to  the  contractor’s  prior  performance  mi  responsiveness. 

9.  That  the  important  rote  of  Cost  Plus  Fixed  Fee  contracts  should  continue,  for 
development  and  prototype  contracts,  where  effective  Fixed  Price  competition 
cannot  be  achieved  without  the  addition  of  large  contingency  factors. 

10.  That,  to  provide  an  open  environment  in  which  these  changes  can  take  place,  the 
hteiarrhy  of  DoD  program  management  structures  be  realigned  and  simplified. 
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Principal  recommendations  are: 


1.  That  the  Program  Manager  be  given  full  authority  to  make  timely  decisions  on 
performance/eost  trade-offs,  and  that  he  participate  in  establishing  requirements. 

2.  That  the  program  management  team  consist  cf  highly  competent  individuals,  whose 
tenure  is  oriented  to  completion  of  major  program  phases,  and  whose  technical 
background  is  appropriate.  That  strong  motivations  and  incentives  for  these  personnel 
be  developed,  to  counteract  the  tendency  to  follow  the  lines  of  least  resistance. 

3.  That  program  requirements  be  balanced  between  performance  and  cost  —  and  that 
their  specification  and  documentation  be  made  directly  pertinent  to  the  program. 

4.  That  specifications  be  more  nearly  limited  to  "end-item”  orientation,  including 
performance,  environment,  and  long-term  warranty'  or  service  policy.  That  the 
thousands  of  detailed  “how  to  do  it”  specifications  be  reduced,  and,  in  many  cases, 
eliminated.  That,  to  achieve  these  ends,  greater  emphasisbe  placed  on  the  test  and 
evaluation  of  prototypes,  and  less  on-paper  specifications. 

5.  That  DoD’s  weapon  systems  acquisition  policies  be  modified  to  place  unit  price  in 
proper  perspective,  to  provide  a  more  direct  incentive  for  cost  reduction.  This  is 
nor.  to  suggest  any  single  grand  plan  of  “total  project” 'pricing,  but  rather  to  focus 
attention  on  adequate  unit  pricing  as  an  incentive  to  continual  cost  reduction. 

6.  Thar,  prog'gm  requirements,  particularly  unit  production  costs,  must  be  developed  at 
the  beginning,  and  reviewed  or  revised  regularly,  to  assure  that  the  relative  value  is 
still  being  attained. 

7.  That,  for  non-weapon  procurement,  a  greater  use  of  commercial  products  be  made. 

8.  'That  competitive  procurement  of  hardware  be  extended  as  long  as  possible,  and  to 
the  greatest  extent  applicable  to  systems,  subsystems,  and  components  procurement. 
Competition  is  essential  whether  the  contract  is  Fixed  Price,  Cost  Plus  Fixed  Fee,  or 
even  an  Incentive  Contract.  In  such  competition,  increased  weighting  and  emphasis 
should  be  giver,  to  the  contractor’s  prior  performance  and  responsiveness. 

9.  That  the  important  role  of  Cost  Pius-Fixed  Fee  contracts  should  continue,  for 
development  and  prototype  contracts,  where  effective  Fixed  Price  competition 
cannot  be  achieved  without  the  addition  of  large  contingency  factors. 

10.  That,  to  provide  an  open  environment  in  which  these  changes  can  take  place,  the 
hierarchy  ?.f  DoD  program  management  structures  be  realigned  and  simplified. 
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To  summarize  the  summary;  Make  all  changes  necessary  to  motivate  contractors  to  reduce 
costs,  rather  than  to  justify  them. 


This  study  does  not  consider  in  detail  the  many  existing  DoD  programs  that  are  intended  to 
increase  cost  awareness  and  accomplish  cost  reductions  and  savings.  Such  programs  as  value 
engineering,  "should-cost,”  incentive  contracting,  production  item  breakouts  for  competitive 
procurement,  and  advanced  production  engineering,  are  of  undoubted  value.  But  for  the  most 
part,  such  programs  have  been  applied  mainly  in  the  production  phase  to  reduce  cost  that  is  nor 
forced  out  during  the  conceptual,  development,  and  design  phases  through  competitive  action.  This 
study,  rather,  has  been  concerned  with  a  management  approach  in  which  cost  trade-offs  are  a 
continuing  force  throu^nout  the  program  life,  from  Initial  conceptual  planning  through  the  entire 
production  phase.  That  is,  throughout  die  life  cycle  of  D6D  equipment.  Cost  reduction  must  become 
an  integral  element  of  program  management,  from  the  very  beginning  to  the  end  of  defense  acquisition. 


1.  COST  REDUCTION  AS  CONTINUING  EFFORT 


Finding: 

Cost  redaction  should  be  a  central  continuing  effort  throughout  the  life  of  a  product. 
Commercial  Practice: 

The  principal  dements  of  commercial  practice  are: 

Defined  cost  goals 

Competition  throughout  program  life 

Competitive  survival  makes  cost  reduction  a  pervasive  imperative  of  the  commercial  culture 


The  commercial  practice  of  designiiig-to-eost  begins  with  the  development  of  an  initial  cost 
objective.  These  cost  objeettv  s  are  an  integral  part  of  the  program’s  objectives,  just  as  important  as 
performance  or  end-use  requirements.  The  real  controUing  cost  objectives  are  the  unit  costs  that 
must  be  realized  during  the  production  phases  of  the  programs.  While  unit  cost  goals  for  the  end  of 
a  design  phase  may  be  useful  milestones,  they  cannot  be  considered  as  the  program's  cost  objective. 
Commercial  developments  arc  undertaken  wholly  with  the  expectation  of  producing  and  marketing 
the  product  at  a  profit  over  some  span  of  years.  This  is  the  sole  criterion  of  success,  and  the  cost 
objectives -must  be  consistent  with  this  definition. 

The  important  ingredients  of  successful  commercial  programs  arc  that  the  market  requirements 
be  predicted  accurately,  and  th3t  the  cost  analysis,  when  combined  with  the  price  the  market  will 
allow,  provides  a  recurring  gain  on  each  unit  produced.  This  gain  typically  starts  early  in  production. 
To  target  development  or  design  costs  as  the  program’s  objective  is  inadequate  and  inconsistent  with 
historical  facts,  because  the  continual  development  of  new  knowledge  when  properly  applied  can  have 
significant  leverage  on  subsequent  production  costs. 

i. 

The  development  of  cost  objectives  is  made  through  direct  contact  and  interchange  of  information 
between  design  engineering,  manufacturing,  purchasing,  and  other  functions  that  will  contribute  to 
the  program.  Initial  estimates  are  usually  prepared  by  a  small  group  of  experienced  and  skilled 
individuals.  -Involvement  oflarge  groups  is  wasteful  and  rimo-consumb^  until  after  broad  program 
parameters  have  been  defined  and  detailed.  Cost  objectives,  even  if  arbitrary,  must  be  developed  In 
sufficient  detail,  with  responsibilities  clearly  defined,  so  that  subsequent  trade-offs  or  changes  from 
these  objectives  -;ran  be  identified  and  understood,  and  responsibility  defined.  Final  decision-making 
is  usually  in  the  hands  of  one  ovoall  decision-maker. 

In  large  organizations,  the  responsibility  for  compiling  .cst  objectives  and  initiating  timely 
reports  comparing  performance  against  objective  generally  resides  with  a  Controller  or  Financial 
Control  activity-  Their  responsibility  is  to  identify  cost  problems  In  advance  for  their  program 
management,  rather  than  merely  adding  up  the  bffi  afterwards  and  justifying  these  costs. 


A  t  the  time  of  program  commitment,  the  competition  is  started.  As  soon  as  one  commercial 
company  commits  to  a  definitive  action,  that  announcement  norma'iy  triggers  action,  or.  the  parr  of 
competitors.  This  competitive  reaction  will  usually  cause  variations  or  adjustments  in  the  product’s 
development  or  production  plan.  These  competitive  adjustments  may  increase  development  costs, 
but  the  end  product  is  substantially  improved.  Competition  continues  throughout  the  product’s 
life,  and  is  3  forcing  function  to  provide  a  better  product  at  a  lower  price 

Discussion: 

Consideration  of  costs  should  begin  early  in  the  conceptual  phase  of  r  ■>/  weapons  system  — 
during  the  requirements  procss.  In  commercial  practice,  this  is  an  inherent  part  of  business  planning; 
the  elasticity  of  demand  with  pnee,  and  the  price  of  competitive  products,  provide  the  natural  bases 
for  weighing  die  cost  factor  in  at>  bring  at  requirements.  In  the  DoD  requirements  process,  these 
natural  measures  and  weights  for  die  economic  factor  do  not  exist;  as  a  result,  relatively  little  consideration 
of  cost  is  made  in  arriving  at  military7  requirements. 

It  is  true  that  the  concept  of  continuing  tradeoffs  between  performance  and  cost  h;-.s  now  been 
introduced  into  the  DoD  system  acquisition  process.  However,  to  he  most  effective,  and  to  minimize 
wasted  effort  on  the  part  of  both  DoD  and  its  bidders  and  contractors,  costf  performance  trade-off 
decisions  should  be  made  as  early  ss  possible  in  the  conceptual  phase.  Moreover,  even  when  uade-off 
decisions  cannot  be  made,  an  attempt  should  be  made  to  establish  trade-off  rationale  and  criteria  ssr 
an  integral  dement  of  military  requirements  formulation.  Such  rationale  and  criteria  would  provide 
a  basis  for  subsequent  cost/performance  trade-offs  by  the  program  manager  and  the  contractor  in 
later  phases  of  system  acquisition.  Ordinarily  such  an  approach  would  mean  that  no  military- 
requirement  would  be  Issuedin  final  form  until  there  had  been  two  or  three  iterations  (based  on 
tentative  or  draft  requirements)  of  exchange  between  requirements  agencies  and  development  agencies, 
who  would  he  assisted  by  contractor  srudbs  and  proposals.  The  requirements  writers  would  then 
have  before  them  at  least  n  preliminary  evaluation  of  the  way  in  which  Increments  in  required 
performance  would  influence  total  system  costs. 

The  environment  of  DoD  procurement  has  developed  a  number  of  practices  that  are  counter  to 
commercial  practice.  These  include  the  limitation  of  single-year  funding  (with  both  its  attendant 
delay's  and  its  emphasis  on  gaining  budget  approval  annually),  and  single-source  procurement  of  major 
weapon  systems. 

The  former  places  emphasis  on  the  develop  ment  of  cost  targets  for  the  impending  phase,  and,  at 
times,  the  development  of  unrealistic  or  overly  oputftisric  cos:  estimates  to  pin  its  approval  from 
Congress  as  a  budget  Unc  .'tc.  ha  fragmentation  of  a  product’s  development  and  production 
phases  p reduces  presna-es  opposite  to  effective  dcsign  tc-cost.  The  axuggle  to  achieve  a  lower  cost 
for  a  development  budget  often  causes  an  adverse  tradeoff  between  development  costs  and  subsequent 


manufacturing  cost.  Further,  the  delays  incurred  in  gaining  budget  approval  for  phases  of  the  program 
cause  significant  increases  in  the  contractor's  overhead  and  indirect  costs. 

Without  the  development  of  specitic  and  detailed  production  cost  objectives,  there  is  no  effective 
couriterpf ensure  against  the  extreme  emphasis  on  near-tenn  cost  objectives.  Most  DoD  programs 
suffer  throughout  their  lives  from  cost  objectives  that  have  been  derived  through  pre-award 
negotiations,  where  an  unrealistic  balance  of  costs  and  scope  and  content  of  work  to  be  performed 
has  been  commuted  to  by  the  contractor  to  win  the  award.  Moreover,  in  commercial  practice, 
long-term  warranties  and  service-life  policies  help  assure  concentration  on  long-term  total  cost  rather 
than  short-term  costs. 

In  commercial  practice,  competition  begins  with  program  commitment.  This  competitive 
situation  motivates  me  manufacturer  directly  to  improve  the  quality  of  his  product  and  to  reduce 
the  cost  ot  his  product,  because  the  volume  of  follow-on  orders  depends  essentially  on  the  value  and 
price  of  his  product,  in  defense-based  industry,  the  reverse  of  the  commercial  situation  generally  exists 
today.  Competition  occurs  before  program  commitment  and  during  formulation  of  requirements. 
There  is  less  rompccition  after  progritn  award  because  there  is  usually  a  single  contractor  and  a  single 
customer,  a.  i  the  competition  from  other  programs  is  only  indirect.  The  quality  of  the  product,  and 
to  a  degree  the  cost,  is  controlled  essentially  by  the  customer,  who  controls  every  element  of  the 
program  through  elaborate  and  costly  management  and  audit  techniques. 

The  ultimate  price  of  a  weapon  system  is  %  complex  of  many  variables  -  not  the  least  of  which 
are  the  contract  incentives  and  companion.  The  use  of  competition  can,  in  many  instances,  be  a  more 
effective  incentive  than  prof  i  alone.  Competition  face  the  contractor  with  potential  loss  of  business 
and,  therefore,  organizational  stability  or  continuity.  This  is  often  a  stronger  motivation  than 
maximization  of  profit. 

On  the  surface,  competition  extending  beyond  the  initial  procurement  appears  more  expensive  — 
but  only  if  one  accepts  the  premise  that  there  is  little  difference  between  the  performances  of 
contractors,  and  that  costs  tend  to  normalize.  Although  this  assumption  tends  to  underlie  most  DoD 
procurement  activities,  the  gains  from  constructive  competition  should  be  studied.  Commercial 
practice  demonstrates  that  a  beneficial  impact  to  design- to-cos  is  made  if  competition  is  attended 
over  the  program’s  life, 

DoD  is  making  a  limited  start  In  the  use  of  competition  in  major  defense  systems,  applying  ft  to 
demonstrate  system  feasibility.  Operational  prototypes  and  “fiy-before-buy"  represent  highly 
effective  and  positive  means  of  achieving  beneficial  competition  between  technicd  approaches,  and 
can  be  cost  effective  if  properly  incorporated  into  the  total  program  plan. 

Competitive  prototypes  are  particularly  hencfklaJ  when  performance  and  cost  objectives  result 
m  significant  differences  In  design  concepts,  as  demonstrated  by  it  AWACS  Program.  When  compared 


with  other  noncompetitive  subcontracts,  Hughes  and  Westingbouse  were  bom  motivated  to  perform 
in  a  superior  manner.  For  example,  both  companies  furnished  Ac  highest  quality  persossrel  resources 
svailabk  within  their  company  and  within  industry.  This  included  teennicai,  nisfiJiipriiciHj  ants  t-igne 
test  personnel.  In  fact,  Hughes  continued  to  furnish  highly  qualified  personnel  even  though  the 
Hughes  subcontract  exceeded  ceiling,  and  a  significant  pan  of  this  cost  was  at  their  expense. 

Further  insight  is  provided  by  the  following  paragraphs,  taken  directly  from  Boeing's  recommendation 
regarding  the  subcontractor  award  fee: 


“Both  companies  vigorously  pursued  the  incorporation  of  modification  to  their 
equipment?  and  designs  which  would  allow  them  to  achieve  the  peak  performance 
possible  during  the  flight  test  rime  frame  available,  improvements  were  incorporated 
kto  both  system*  in  weeks,  which  ?n  a  normal  development  cycle  would  havertaken 
months.  Hughes  greatly  increased  the  tynamic  range  of  their  system  and  incorporated 
the  HIPER  Mode.  These  changes  permitted  satisfactory  operation  in  the  large  main  beam 
clutter  encountered  in  the  Northwest,  and  accommodated  the  large  numbers  of  fast-moving 
cars  in  the  test  areas.  Westinghouse  incorporated  a  new  ST.4L0  with  increased  stability 
and  changed  their  PRF  to  cope  with  the  large  main  beam  clutter  and  altitude  line 
difficulties.  The  Ah  Force  benefited  greatly  from  uiese  and  other  modifications  and  will 
have  a  much  tetter  DDT&E  system  because  of  these  efforts  on  the  part  of  the  two  companies.’ 


“To  summarize,  in  AWACS  the  “ F’y-Before-Buy”  competition  was  more  than  worth  the 
cost.  Without  the  stimulus  of  the  comperithre  environment,  we  fed  it  would  have  tees 
impossible  to  motivate  either  contractor  tc  dre  level  achieved  in  the  breadboard  Fly-off. 
P«  ogram  intimates  range  up  tc- 190  million  more  dollars  for  25%  less  performance  if  we 
had  gone  with  only  one  radar  contractor." 


Commercial  aircraft  experience  indicates  that  a  significant  magnification  of  costs  is  generated  by 
unresolved  technical  problems  that  impact  production  during  the  rapid  buildup  of  production  rates. 
Cost  research  into  past  and  current  program  experience  stimulated  the  development  of  modeling 
techniques  that  compare  the  cos:  impact  of  such  program  variables  as  the  volume  of  engineering 
changes,  production  rate,  out-of-sequence  modification,  new  model  (derivative)  introduction,  and  AiD 
availability.  'It  was  determined  that*  (a)  If  a  program  could  be  structured  that  would  minimize 
technical  risk  resulting  in  the  elimination  of  25%  of  the  critical  changes,  and  (b)  the  production 
schedule  co>,id  be  structured  both  to  minimize  out-of-sequence  work  resulting  from  engineering 
change  and  to  optimize  manpower  baildujj;  men,  a  reduction  of  25%  to  35%  of  the  costs  of  a 
200-air  ersf.’  program  was  attainable.  If,  to  minimize  the  technical  risk,  prototype  o?  pfcproducncs 
airplanes  v  ere  required,  a  15%  to  25%  reduction  in  tots!  program  costs  could  still  be  anticipated. 


Recommendations: 

»,  Thai  tost  factors  be  introduced  a«.  early  in  the  weapon  system  conceptual  design  and  planning 
phases  as  possible,  and  that  formal  requirements  in  final  form  be  issued  only  after  several  iteration? 
of  cost/pcrformance  estimates  between  the  developing  agency  and  the  requirements-formulating 
agtncy.  A  financial  function  assigned  to  the  requirements  agency  should  be  directly  Involved  in  tint 
task  of  formulating  these  objectives. 

2.  That  unit  production  cost  estimates  must  be  maintained  throughout  the  development  cycle. 
Program  managers  should  receive  stronger  financial  support  throughout  the  life  of  the  program,  and 
tills  financial  function  must  be  responsible  for  analyzing  unit  cost  trade-offs,  and  be  the  strong 
advocates  on  the  program  manager’s  team  for  realization  of  unit  cost  foals. 


3.  That  effective  hardware  competition  be  maintained  over  an  extended  period  of  program 
development  and  production,  as  long  as  possible,  and  to  the  extent  applicable  to  Systems,  subsystems, 
end  components.  The  size  and  the  production  potential  of  a  program  should  determine  the  type  of 
competition. 

a)  Programs  intended  to  be  R&.D  only  and  never  go  Intoproduction,  should  rely  on 
the  initial  proposal  competition. 

b)  Prbgranis  with  a  reasonable  production  quantity  over  a  relatively  short  time,  might 
utilize  the  Initial  proposal  competition  to  select  two  or  more  vendor;  to  cany  out 
the  prototype  pre  gram.  Selection  of  the  production  contractor  can  then  be  based 
on  a  comparative  evaluation  of  performanceas  well  as  a  production-cost  competition 
based  on  the  developed  designs. 

c)  Programs  with  production  extending  over  many  years  can  use  the  same  approach 
during  the  prototype  phase,  but  should  consider  extending  the  competition  Into  the 
production  phase.  Such  competition  might  rake  one  of  two  forms: 

1)  Competitive  production  of  both  designs 

2)  Second  sourcing  of  the  superior  design 

d>  Care  mould  be  taken  before  initiating  open  production  competition,  even  in 

the  rasa  where  extremely  high  production  quantiti  es  arc  involved,  when  die  result 
might  eliminate  the  ongoing  technical  support  needoi  for  the  future  continued 
success  of  the  program.  Although  in  the  past  this  approach  has,  in  some  Instances, 
resulted  fa  apparently  dramatic  cow  reductions,  a  representative  cross  section  of 
such  ascs  should  be  studied  to  determine  the  problems  of  qualification  of  new 
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vendors,  which  may  add  indirect  cots  became  o*  incomplete  production  packages, 
as  w»dl  as  the  impact  c-n  thc  co3tinu%c:dstencc  or  the  development  organization . 

-.na.,  to  fiiru.er  stimulate  destgp-to-cosi  stAuuom  to  new  weapons  programs,  -he  use  cfdual 
competing  program  oil  ices  during  the  initial  conceptual  phase  and  even  tfsetedmicai  fcsdbSiw  ph^ 
snernd  oe  co^dewd.  Such  duality,  of  course,  must  be  limited  to  «*dal  cases  that  appear  to 
too  cost  Oi  compering  of: ices  aad  the  added  management  burden  of  controlling  them. 


Commercial'  producer::  -uX  dffeefly  rewards!  for  reductions  m  cos,  by  increases!  profit  margins 


Commercial  Practice; 

The  principal  dements  of  commercial  practice  are: 

Production-unit  prfctn?  allows  reductions  in  cos  to  create  improved  profit  margins. 

Users  reward  producers  who  achieve  high  quality  at  low  cost,  through  repeat  business. 

In  commercial  pta<  rice,  a  pteduerr  enters  the  progiam  not  because  he  has  a  chance  of  making 
money  on  the  prototypes  or  early  production  units,  but  because  he  has  a  belief  in  the  product’s 
long-term  demand.  The  products  are  procured  on  a  unit  price  basis,  and  iht  manufa  Purer  Is  directly 
rewarded  for  reductions  in  cost  by  earning  a  greater  profit  margin,  m  gaining  an  increased  market 
share,  or  both. 

The  customer  usually  contracts  for  production  articles  at  an  agreed-upon  price,  and  the 
necessary  development  is  the  responsibility  of  the  manufacturer.  For  this  reason,  the  total  development 
program  is  managed  under  the  incentive  of  increasing  the  quality  and  reducing  the  cost  of  the 
production  artide,  This  incentive  is  realistic  and  achleyeabie  if  the  manufacturer  has  entered  the 
right  market  with  realistic  cost  estimates.  Hu:  manufacturer  has  considerable  freedom  to  make 
cost-effective  changes  in  the  development  program  before  produ  ction. 

Cost  reductions  art  often  measured  in  tenns  of  profit  leverage,  e  g.,  for  a  product  targeted  at  a 
10%  r  rgin,  a  2-3%  cost  reduction  could  lewtrage  profit  margins  by  20-30%.  This  perfective 
focuses  key  management  attention  on  implementation  of  small,  incremental  asst  reductions. 

For  ma*or  commercial  products,  the  manufacturers  financial  success  is  highly  dependent  on 
responsiveness  to  his  customers.  Excellent  customer  satisfaction  is  of  paramount  importance  in 
follow-on  procurements.  Thus,  the  “‘real”  user  benefits  from  manufjcttircr  responsiveness,  and  he 
alone  rewards  with  the  follow-on  procurements. 


Discussion: 


In  both  commercial  and  defense-based  industry,  the  fundamental  and  driving  manufacturing 
objective  is  competitH-e  survival.  This  primary  objective,  ia  turn,  motivates  die  manufacturer  to  see'; 


(a  single  iargcGistomcr),  the  complex  Dc-D  weapon  system  ccqiiLhtio:;  pro cesr-.  ass  the  feci  tim 
C3rnihp  are  ccnrndEcn  by  die  eusomer  and  edsicd  to  the  nmirfhetts^s  justifies  cost. 

Dow  IS  THE  ONLY  CUSTOMER  CONCERNED  WITHTHE  CONTRACTOR'S 
COST,  RATHER  THAN*  KS  PRICE.  AS  A  RESULT,  INDUSTRY  CONCENTRATES  ON 
JUSTIFYING  COSTS,  RATHER  THAN  REDUCING  COSTS. 

The  entire  BoD  acquisition  process,  starting  with  the  initial  cstaolshmmt  of  requirements 
within  DoD,  and  proceeding  on  through  the  successive  phases  of  Request  for  Proposal,  Proposal 
Evaluation  and  Source  Selection,  and  Program  Implementation.  Is  geared  and  directed  toward 
meeting  the  cost  goals  or  targets  which  hast  been  established  in  each  phase.  The  emphasis  is  to  meet 
the  established  pal  even  though  the  proper  and  realistic  cost  may  in  fact  rum  out  to  be  less  than 
what  the  successive  phases  of  the  acquisition  process  Indicated  the  proper  “should  cost.” 

An  example  is  the  carefully  developed  {and  DoD  accepted)  “Learning  Cum-.”  which  is  often 
misused  to  discipline  cost  father  than  to  minimize  it.  Too  often,  in  the  case  of  aircraft,  a  historical 
man-hour-per-pou nd  learning-curve  dope  is  employed.  If  the  historical  slope  is  85%,  say,  then  all 
planning  is  geared  to  the  85%  objective,  and  accomplishment  of  this  objective  is  considered  a 
triumph  —  even  if  the  project  could  easily  have  txen  afgeted  at  a  mudi  steeper  dope.  Establishing 
the  optimum  dope  is  a  science  in  Itsdf,  hut  is  commercial  practice,  considerably  steeper  dopes  may 
be  experienced  for  a  particular  phase  or  period  of  time.  Maintaining  steep  learning  curves  demands 
continuing  cost-reduction  effort  throughout  the  production  program. 


lit  defense-based  practit  s,  once  the  program  award  has  been  made,  the  manufacturer's  prime 
motivation  is  to  execjte  the  1  jhly  defined  development  program.  Flexibility  is  destroyed.  This 
focus  on  development  tends  to  deetnphastze  the  production  program,  and  in  particular,  decmphasn.cs 
changes  which  would  be  cost-effective  in  production  for  articles  not  yet  on  order  and  ncaomted. 
Because  the  initial  program  award  is  highly  competitive,  the  contractor  Is  at  times  motivated  toward 
marginal  guarantees.  He  may  be  required  to  corn  rail  to  ceiling  pices  on  production  articles  before 
sifficiatt  knowledge  is  readable  to  determine  that  these  ceilings  are  realistic.  And  the  devdopmert 
tends  to  concentrate  on  peiformapcc,  neglecting  manufacturability.  All  of  these  characteristics  tend 
to  detract  from  the  incentive,  to  reduce  casts  of  follow-on  production  sticks  during  the  devdopment 
program. 

The  DoD  procurement  policy  of  first  establishing  the  to»  base  ta  negotiation,  and  tiicn  showing 
a  profk  or  incentive  a*  a  pcrcem«c  of  inis  cost,  is  sdf-defeariae  In  rr.othating  timwv  cost-reductions 


me  contractor  mattes  mosey  rare  :.r  rear 83^  ss  ove-mtaa,  out  i>y  jostsysg  it  -  andnot 
only  does  be  make  mosey,  fee  preserves  afr^Sgsifeatksn  as  wdL 

Recommendations: 

The  recommendations  for  rfys  finding  impinge  mi  major  policies  cr  Corgrcssirszl  directives  to 
DoD,  and  consequently  require  fiuthc*  development-  At  first  resting,  they  may  appear  to  have  cop 
indirect  hearing  on  the  purpose  of  this  report.  Actually,  these  facrers  are  ataoig  me  no? 
fundamental  reasons  for  fee  eeer-mcresslHg  casts  e:  defense  ay  stems. 

J.  That  a  stroller  coupling  be  made  between  oegotiaaon,  evaluation,  and  approval  of  develop— i-ra 
costs  and  projected  program  roqucetnenB.  This  may  include: 

_  _  5^, 

a)  A  dose  coupling  of  the  piocarement  agency  and  the  organization  tot  ssiaWiAcs 
the  technical  spedficat-ons,  to  realize  a  better  balance  tn  negpmttGuS.  between  the 
pregram’s  longar-taage  objectives  and  the  current  negotiation  goals. 

h)  Granting  contractor; gr  ater  operating  fiembmiv  and  opportunity,  to  achieve  siperio 
tunings,  through  dtsieri  and  production  of  hi>m-aualitv  sv  nens  at  low  cost 


2.  That  new  approaches  to  follow-on  production  contracts  be  developed,  oriented  to  the  development 
of  unit  prices  as  a  basis  for  negotiations,  permitting  a  resultant  increase  in  profit  percentage  as  costs 

are  reduced.  If  a  company  manages  to  offer  a  product  at  a  lower  price,  they  deserve  to  make  higher 
profits.  Protection  of  the  public’s  interest  is  already  provided  by  the  Renegotiation  Act, 

3.  That  greater  emphasis  and  weighting  in  source  selection  should,  particularly  for  subsystem  and 
component  equipments,  be  placed  on  tiie  past  performance  record  of  the  manufacturer  in  meeting 
prior  requirements,  providing  field  service  and  support,  and  achieving  overall  program  cost  effectiveness, 
as  well  as  on  his  present  capability  to  maintain  a  high  level  of  performance. 


3,  COMMERCIAL  PERSONNEL  REWARDED  FOR  COST  REDUCTION 


Finding; 

Authority  for  pcrformanoe-versus-ccst  trade-offs  is  well  defined  in  successful  commercial 
programs. 
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Commercial  Practice: 


The  principal  elements  are; 

Planning  is  iterative. 

The  program  manager  has  adequate  authority  to  capitalize  on  new  inputs. 

Each  element  of  the  program  plan  covering  performance,  cost,  and  schedule  is  developed  in  an 
iterative  process  until  it  can  be  merged  compatibly  with  the  other  dements  to  form  a  realistic 
objective.  One  of  the  pitfalls  associated  with  a  product.devclopment  program  is  the  assumption  that, 
once.approvcd,  the  plan  is  unalterable.  In  fact,  the  opposite  is  mere  often  true.  The  program’s  plan 
must  be  iterative,  but  under  tight  control.  The  initial  plans  are  only  as  good  as  the  initial  inputs 
available  at  time  of  preparation. 

In  large  corporations,  a  mix  of  overall  centralization  in  planning,  and  decentralization  in 
execution,  js  often  most  effective.  Such  a  structure  sets  objectives  for  the  important  programs  and 
resputces  (often  arbitrarily),  and  then  allows  considerable  discretion  and  creativity  to  the  progrant 
managers  in  getting  there.  In  the  pre-program  phase,  considerable  trading  takes  place  between  cost 
and  performance  as  a  product  is  developed  to  compete  in  the  particular  market  segment  identified. 
This  same  process  continues  subsequent  to  program  approval,  since  inevitably  a  large  number  of 
unknowns  remain  to  be  resolved  through  more  detailed  engineering,  production  prototype  testing, 
detailed  manufacturing  2nd  assembly  processing,  and.ncw  market  requirements.  To  regard  stated 
program  requirements  as  “untouchable”  at  or  after  program  approval  would  be  to  miss  a  major 
portion  of  the  trade-off  opportunities  —  because  the  knowledge  necessary  ro  recognize  them  does 
not  exist  at  the  time  of  initial  approval. 

In  industry,  the  use  of  program  management  for  major  programs,  coupled  with  tight  cost 
objectives  for  each  organization  to  provide  incentive  to  seek  out  profitable  cost/bcnefit  trade-offs 
(as  well  as  trade-offs  between  cost  and  weight,  fixed  and  variable  costs,  material  for  labor,  to  name 
only  a  few)  has  proved  most  effective. 


In,  industry,  the  typical  approach  on  major  programs  is  to  assemble  an  interdisciplinary  team, 
with  well-defined  leadership  (and  similarly  well-defined  authority  and  responsibility).  The  program 
leader  is  usually  given  die  authority  to  make  cost/nerformance  trade-offs,  to  the  extent  th2t  they 
do  not  Importantly  alter  the  overall  program.  He  is  responsible  only  to  senior  management 

ste  o  -a  =  *  ft 


The  authority  and  responsibility  of  the  program  leader  are  clearly  defined,  as  are  the  overall 
product  performance  specification:.,  u  ithin  these,  he  has  considerable  latitude  to  alter  design 
specifications  to  accomplish  the  progs  am  at  minimum  cost.  When  a  major  trade-off  is  proposed,  it 
is  the  responsibility  of  the  program  leader  to  present  the  proposal,  to  be  reviewed  and  concurred-in 
by  the  higher-ranking  managers  who  originally  approved  the  program. 

In  most  cases,  it  is  effective  tu  “dedicate”  people  from,  the  vuc'ous  functionai  organizations 
iuvoU  ed  (QC,  Purchasing,  1 E,  etc.)  to  pinpoint  responsibility'  to  iadh  /duals,  and  to  provide  a  work 
force  at  the  command  of  the  program  leader.  These  individuals  are  assumed  to  speak  for  the 
organisation  they  represent  on  the  program,  this  alone  considerably  simplifies  and  shortens  the 
complex  job  of  coordination  and  communication.  While  they  may  have  other  duties,  it  is  clearly 
understood  that  as  "dedicated”  personnel,  the  program  requirements  come  first.  The  more  flexible 
and  rapidly  reacting  the  program  management,  the  better  and  more  numerous  the  cost/bencfit 
tiade-offs  . . .  because  the  time  span  between  having  knowledge  sufficient  to  make  the  decision, 
and  the  time  when  changes  must  be.madc  firm  in  order  to  make  the  production  deadline,  is 
surprisingly  short. 

Programs  arc  typically  controlled  by  monthly  reporting  against  the  detailed  cost  objectives  to 
top  management,  wish  each  of  the  responsible  organizations  reviewing  its  own  performance.  In  this 
way,  the  authority'  of  the  program  manager  is  reinforced  by  the  review  of  ft  is  senior  management , .  _ 
helping  to  avoid  the  awkward  problem  of  his  being  outranked  by  senior  members  of  supporting 
organizations,  who  may  not  agree  with  his  decisions. 

Often,  in  addition  to  these  general  product  review  meetings,  on  each  major  program  a  series  of 
monthly  meetings  is  held  as  part  of  a  company’s  overall  cost-control  program.  These  programs  are 
usually  controlled  in  great  detail,  with  objectives  by  pan,  and  by  element  of  cost  —  the  rationale 
being  that  where  designs  arc  changing  the  most,  the  greatest  opportunity'  exisrs  for  making  trade-offs, 
and  the  greatest  need  for  information  ex-ists  about  the  effects  of  new  designs  on  other  related 
systems.  This  process  brings  to  bear  'he  accumulating  knowiedge  of  the  entire  engineering, 
manufacturinj.,  planning,  and  financial  organizations,  on  the  tight  cost  objectives  that  base  uccn  set 
for  them. 

As  overall  analytical  benchmarks  to  aid  in  the  controi  process,  all  changes  from  the  existing 
design  level  of  the  product  arc  scrutinized.  Bccnusc  it  obviously  costs  money  to  change,  the  init’sl 
question  is  "why  change  at  all?,”  rather  than  carry  over  an  existing  part  or  series  of  parts.  When  a 
changed  part  is  justified  as  a  functional  improvement,  that  improvement  is  required  to  be  quantified, 
and  its  desirability'  is  weighed  against  the  identified  costs  in  one  of  tire  product  review  meetings 
discussed  earlier.  If  accepted,  it  is  included  in  the  program,  but  really  only  in  the  light  of  the  current 
status  of  the  program  versus  objective.  The  flexibility  is  maintained  to  revisit  any  of  these 
improvements  if  required  to  achieve  the  established  cost  targets. 
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In  commercial  control  and  analytical  systems,  the  controller’s  office  (including  a  sizeable 
group  of  experienced  cost  estimators)  norm  ally  plays  a  key  role.  The  objective  Is  to  surface  to  the 
appropriate  level  of  management,  chat  a  itadi-oi'f  opportunity  exists,  along  Hath  the  data  necessary 
to  make  an  Ir.wHigeht  decision. 


Discussion: 

In  contrast  to  commercial  practice,  it  appears  that  the  circumstances  of  program  management 
iti  DoD  often  conspire  to  prevent  trade-offs  after  requirements  are  set.  The  inadequate  authorin'  of 
program  managers,  frequent  lack  of  '‘dedicated”  high-level  people  from  the  participating  organizations, 
extremely  detailed  requirements  specifications  which  requite  time-consuming  negotiation  tc  alter, 
and  lack  of  Incentive  within  the  organizations  that  possess  the  necessary  knowledge  to  suggest 
trade-offs  between  cost*  and  requirements,  ail  appear  to  contribute  to  the  problem  The  end  result 
is  that  all  too  often  the  best  opportunities  art  not  known  until  well  after  the  decision  date  for 
incorporating  them  hasqiassed  —  If  they  become  known  st  all. 

The  most  apparent  diffcdnce  bettycen  the  governmental  and  Industrial  program  manager 
appears  to  be  the  industrial  manager’s  freedom  to  set  without  lengthy  pre-coordination,  especially 
on  a  purely  commercial  project.  Within  industry,  the  pressure  of  continuing  expenditures  against 
cOrnnuttcd  schedule  milestones  generates  the  urgency'  for  prompt  and  derisive  redirection  in 
problem  areas.  The  governmental  program  manager  Is  seldom  able  to  match  his  industrial  counterpart 
in  rear'  *-') to  the  unforeseen  and  may  not  be  able  to  get  the  necessary  approval  for  proposed 
redirections  in  rime  tb  avo»d  5*fiSsd!»S»ry  ot-er-runs  or  schedule  slides,  in  defense  of  the  DoD  program 
manager,  however,  wc  must  admit  that  industry  runs  free  of  the  heavy  staffing  DoD  requires  to  defend 
itself  against  attack  from  the  socio-political  environ  met'?. 

The  government  program  manager  has  as  his  major  responsibilities  the  establishment  of  program 
statements  of  work  based  upon  user  requirements,  and  the  determination  that  the  contractor  is 
meeting  these  requirements.  The  program  manager  must  monitor  the  contractor’s  performance  in 
such  a  way  that  he  can  justify  to  the  buyer  that,  the  program  is  meeting  objectives  and  should  be 
continued.  While  he  performs  these  responsibilities,  he  must  also  develop  a  common  interest  with 
the  contractor,  in  the  pursuit  of  cost  reductions.  The  heavy  burden  of  verifying  performance, 
however,  often  precludes  any  emphasis  on  cost  reduction. 


The  contractor,  while  vitally'  Interested  in  program  continuity,  must  be  primarily  concerned 
with  developing  designs,  hardware,  and  systems  that  meet  the  requirements.  And  problems  almost 
always  appear  between  the  government  program  manager  and  the  contractor  when  it  comes  to 
determining  ‘‘how  much”  is  enough  to  determine  that  a  requirement  has  been  met.  How  much 
margin,  testing,  documentation,  etc.?  Since  the  government  program  manager  has  more  justifying 
to  do,  more  standards  and  specifications  to  meet,  (and  more  people  with  the  task  of  seeing  that 


“all  the  squares  are  filled  in"),  he  generally  will  want  ro  have  more  “activity”  before  a  decision  is 
made,  than  the  contractor  alone  would  require.  The  result  b  that  unnecessary  time  and  effort  arc 
often  required  by  the  government  over  that  absolutely  essential  to  move  forward  with  the  program. 

in  indusny,  periodic  reports  and  documentation  arc  “exploded"  to  give  high  visibility  to  critical 
problems.  As  they  are  completed,  this  docymcnt3t.cn  is  collajised  so  tha1:  the  project  manager  is  not 
overburdened  with  excessive  documentation,  instead,  the  repoits  he  receives  focus  his  attention  on 
key  problems. 

In  contrast,  many  government  procuring  activities  continue  to  fed  that  the  only  way  to  control 
project  costs  is  to  lay  on  many  paperwork  control1-  All  of  the  tcchnl'ai  and  management-oriented 
“ihties’’  get  then  requirements  into  the  RFP  andirto  the  subsequent  contract  work  rtatcrueni.  while 
some  of  these  management  requirements  are  of  course  necessity  and  justified,  many  of  them  also 
tend  to  detract  from  the  productiveness  of  foe  overall  effort.  Despite  numerous  policy  pronouncements 
to  the  contrary,  it  often  appeals  that,  as  the  R&D  Content  of  a  contract  increases,  foe  requirement 
for  paperwork  to  manage,  report,  and  control  the  effort  also  gees  up,  instead  of  down. 

In  DpD,  foe  procurement  activity  and  the  local  “sliries”  are  not  directly  coupled  to  the  program 
manager  or  the  user.  The  goal  of  establishing  and  realizing  a  common  objective  is  not  attainable. 

On  the  other  hand.  In  industry,  procurement  and  its  related  vendor  activities  are  completely 
subservient  to  operating  management,  and  share  in  common  objectives  for  foe  program. 

Recommendations; 

1.  That  an  appropriate  forum  for  evaluating  cost/performance  trade-offs,  at  varying  levels  of 
authority  depending  on  foe  importance  of  foe  traae-olf,  Ik  established-  It  is  recommended  that 
riiis  be  part  sf  a  regular  monthly  review  established  for  each  major  program. 

2.  That  government  Program  Manaj^r*  be  given  sufficient  authority  to  go  with  their  responsibility, 
to  Integrate  requirements  from  ?i«  commands,  to  approve  trades  between  conflicting  requirements  to 
optimize  foe  system,  and  to  make  timely  decisions. 

3.  That  all  changes  necessary  be  made,  to  involve  the  financial  functions  deeply  hi  foe  ,ask  of 
formulating  objectives,  projecting  the  actual  costs  likely  to  be  incurred  versus  these  objectives,  and 
presenting  rite  opportunities  for  overall  cest/pcrformance  trade-offs,  as  they  are  developed. 

4.  That  the  progjam  manager’s  office  be  motivated  to  state  a  common  interest  with  foe  contractor, 
in  foe  timely  pursuit  of  cost  trade-offs.  This  must  be  accomplished  while  preserving  foe  program 
manager’s  responsibility  to  monitor  and  assure  contractor  performance. 


Long-Term  Reeommeridations- 


1.  That  the  project  decision-making  role  (or  “non-decision”  role),  of  the  procurement  and 
Inspection  agencies  and  the  “Bines,"  be  made  clearly  subordinate  to  the  program  mir.agcr.  These 
agencies  can  perform  a  vital  function  by  providing  “cheeks  and  balances”  for  review  management, 
but  should  not  be  allowed  to  discourage,  thwart  or  delay  timely  decisions  by  she  program  manager 

2.  That  DoD  reduce  considerably  the  tremendous  scheduling  and  documentary  requirements 
established  by  “iUties,"  and  applied  to  contracts.  Instead,  these  controls  should  be  delegated  to  the 
program  manager  to  be  used  during  phases  where  required,  and  then  deleted  as  quickly  as  they  no 
longer  serve  a  direct  role  in  controlling  the  program. 


4,  PERFORMANCE  VS.  COST  TRADE-OFF  AUTHORITY 


Finding: 

Cummerri.uprojtet  personnel  art  motivated  to  reduce  ccki>. 
Commercial  Practice: 

The  prindpai'danene  arc: 

Qcarly  defined  and  detailed  objective 
Top  management  commitment 
Timely  reviews  and  trade-offs 
Incentive  motivation 


In  non-defense  industry,  there  are  several  sets  of  motivations  that  operate  as  incentive-!  toward 
tHf>  most  efficient  design  and  manufacturing  procss.  These  encourage  cost-effective  trace-offs  to 
modify  im  cal  product  specification-*  for  important  cost  or  performance  benefits.  First,  the  overall 
motivation  of  the  company  Itself  Is  toward  this  end;  each  dollar  of  cost  reduced  o£  avoided  Is  another 
doSlzr'frecd  to  develop  new  products,  and  the  desirability  of  ail  projects  requiring  resources  can  be 
ranked,  based  on  the  expected  vettim  earned  on  die  investment  required.  Corap-ctitios  also  .motivates 
the  company;  if  it  is  not  agile  and  resourceful  enough  to  match  Its  competitor*.  It  will  ultimately  find 
its  existence  in  jeopardy  ffiruugh  being  overpriced  or-  working  with  ah  Inadequate  profit  margin. 


Even  In  Industry,  however,  there  sis  manats  who  fcdfeve  the  purpose  of  having  a  budget  is  to 
spend  it,  f— if  ir  is  not  spent  it  will  be  taken  away . . .  not  only  for  that  year,  but  for  all  succeeding 
years  as  well.  Individual  and  organizational  programs  asd  systems  have  had  to  be  developed  to 
aippicmcRt  and  "flesh  out*’  the  overall  corporate  profit  and  competitive  motives.  These  ate  required 
because  in  a  large  organization,  overall  objectives  that  arc  quite  dear  to  the  top  echdoe  rapidly 
become  diffuse  and  secondary’  when  compared  with  Individual  objectives  suds  as  growth,  extension 
of  influence,  maintenance  of  existing  prerogatives  and  spending  levels,  change  for  the  sake  of  change, 
or  the  pursuit  of  bigger  and  better  designs  even  though  presort  designs  arc  adequate. 

The  job  of  motivating  the  individual  He  in  creating  an  environment  th  -t  channels  his  efforts 
and  we  organization’s,  towards  common  objective  and  goals.  In  such  environment,  the  individuals 
of  rhe  project  team  participate  in  the  devdopmeot  of  its  goals,  and  review  their  progress  with  the 
same  management  that  understood  and  approval  the  program’s  objective. 


Thus,  the  project  teii*i  understands  the  goat*,  communications  are  quick,  and  these  is  iktic 
confusion  regarding  direction  once  s  decision  has  been  reached.  These  actions  do  provide  motivation 
for  indtviduais  in  the  form  of  recognition,  timely  action  on  Ideas,  and  pc  rtf-ip?. tion  on  a  winning 
team  as  goals  arc  realised. 


The  job  of  motivating  indwklssls  gets  ore  step  f unite.  A  key  incentive  »  the  ertect  that 
attaining  assigned  financial  objectives  has  on  prumorional  opt  orrunlty  and  on  sndfttdua]  financial 


rc.varo. 


ta  this wav ,  without  delegating  too  wyV-'y  the  jrrspor&zt  overall  performance requirements, 
industry  is  able  to  stimulate  the  carious  Him  ,nd  staff  fsnetjoas  to  discover  and  initiate  amfoesdit 
trade-offs. 

For  ilit  program  to  be  isHy  crfccrhc.  line  nuaagernen .  must  be  committed  to  meeting  the  plans 
and  achieving  tnc  projected  ‘  mannal  results  The  ta?  control  system  ra  be  hdft^bc^dieui 
good  people  given  dear  r»  p*  ir.  j.bLry  fhr  renritj,  good  mernatios  at  -ill  'ends  to  hjrissate.  and 
high-level  -SHarnstment  and  rr*iew. 


Discussion: 

The  success  of  industry  in  stimulating  cost/benetk  trade-offs  really  lies  in its  ability  to  construo. 
an  environment  that  channels  brsunizarionil  and  individual  efio»  t  toward  these  trade-offe  thresidra 
system  of  objective  and  rewards,  Competitive  survived  scr.  cs  as  the  backdrop  and  as  she  stotirttof 
fer  the  top  policy  makers,  given  an  equally  compelling  motivator  at  DoD  fa  fixed  spending  be ’get 
and  the  threat  of  ‘'defense  hanlruptcy**},  these  same  systems  should  be  workable  for  defease  programs. 
An  additional  mediation  for  BoD  would  be  the  ability  to  apply  cos  savings  to  unfunded  pco^ims, 
vvithinthe  constraints  of  Congressional  review  and  approval. 

One  of  the  principal  inhibitors  to  motivation  of  personnel  in  defense-based  industry  h  the  iGng 
lines  of  eommssiczrtOhs*  with  ihcir  attendant  delays  awl  mist nf erma cion,  and  the  diffusion  of 
responsibility*  among  a  hierarchy  of  commands  and  “Bilks.” 


The  present  mode  of  DoD  operation  contributes  to  raisin  terprt 
implementation  of  DoD  defense  system  acquisition  policies  and  due 
of  deviation  or  presents  a  different  phase  delav  in  imokmcntadoo  o 

r  »  >  a 


to.':  ana  nussiirectjon  in  tne 
,cs.  Faeh  service  has  a  degrt 


of  ocvHtxiii  or  presents  a  on  teem  prase  delay  :n  .mr.cmentatjon  m  these  policies,  mat  creates 
non-uniformity  and  sincere  lack  of  understanding  of  the  bask  intent  of  new  policies  by  various 
procurement,  contractual,  and  auditing  agencies. 


Hic  dtiay  to  some  extent  may  be  unavoidable  in  view  of  the  large  and  many  gcogra.  hlea!  areas 
to  be  covered  fay  a  comparatively  limited  number  of  training  personnel.  Further,  Seek  training 
sassvm  arc  often  aimed  primarily  at  district  working  levcb  with  link  or  no  special  effort  being 
given  co  the  mdoctnnaitop.  and  training  of  district  management  levels  in  die  basic  thinking  that  went 
into  the  DoD  policy  at  the  outset.  This  has  resulted,  at  times,  in  the  district  management  levels 
-ontraverung  aid  subverting  die  fundamoittl  intentions  of  a  DoD  policy  through  unplonrotation 
according  to  the!  personal  opinions  and  beliefs.  This  has  been  true  more  often  in  contracting  aim 
accounting  areas,  man  in  project  and  technical  areas. 


Thi$  m  camimrtu<atiQES  and  education  can  B s mcs mea  to  e  -rca:  sstcm  by 

ocreased  tmplcyincnt  of  hichh  effective  eonusamations  media  -  for  example, 


Yet  there  »  concur,  that  these  no&v* 
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PROJECT  AUTHORITY 


6.  CONTINUITY  ESSENTIAL 


Finding: 

Continuity'  in  both  project  management  and  project  tasks  is  essential. 
Commercial  Practice: 


The  principal  elements  are: 

Continuity  in  management. 

Opportunity  for  individual  growth. 

A  program  manager  in  commercial  business  typically  continues  in  that  position  so  long  as  he 
directs  the  program  to  company  management’s  satisfaction.  He  is  rewarded  with  increased 
responsibility  and  salary  within  his  program.  His  personal  success  and  future  depend  on  his  ability 
to  direct  the  pregram  intelligently,  to  motivate  his  pci  sonncl,  to  control  excessive  expenditures,  and 
to  produce  a  high-qu? lity  product  at  the  least  cost  feasible  while  providing  an  adequate  profit  for  his 
company.  His  abilities  become  known  as  his  product  advances  through  the  marketplace,  actual  sales 
and  sales  projections  show  considerable  up-trends,  personnel  staff  increases  or  mechanization  become 
the  better  way  to  advance  production,  and  technical  innovations  by  personnel  aid  in  the  cost 
reduction  of  the  product  in  the  marketplace. 

Company  management  affords  a  success^ i  manager  the  opportunity  of  added  responsibility' 
where  his  proven  capabilities  can  be  exercised  to  the  fullest  extent  possible.  His  successor 
is  usually  an  outstanding  member  of  his  staff  who  has  progressed  with  the  program  from  its  inception 
through  production  and  established  position  In  industry.  Therefore  the  program  will  continue  with 
few  disturbances  because  of  the  continuity  of  leadership  provided  the  program’s  personnel  during  its 
various  stages  of  development. 

When  the  succe  ;sful  program  manager  accepts  his  new  challenge,  because  of  his  past  effectiveness 
some  personnel  will  transfer  with  him  to  the  new  program,  thus  affording  all  the  advantages  of 
development  and  production  experience,  technical  abilities  and  knowledge  that  may  be  adaptable  to 
the  new  program’s  product.  The  continued  progress  of  the  program,  alertness  and  motivation  of 
personnel,  cooperation  among  personnel,  and  general  cohesiveness  of  the  entire  program  reflects  a 
program  manager’s  abilities  and  provides  an  excellent  day-to-day  evaluation  of  his  performance. 


Discussion: 


wit 


k 

if 


DnD  program  managers  are  rotated  according  to  duty  cycles  that  are  not  often  coordinated 
mamr  phases  of  tii^ir  programs.  While  it  is  unrealistic  to  expect  that  a  PM  should  icmain  with 
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a  long  piogram  throughout  its  eight-  or  ten-year  life,  it  is  reasonable  to  make  assignments  that 
coincide  with  major  phases  of  the  program.  It  would  be  advantageous,  for  example,  to  be  assured 
that  the  same  PM  will  head  a  program  from  beginning  to  end  of  its  development  phase,  or 
throughout  its  production  phase. 

The  immensity  of  the  DoD  project  environment,  with  project  offices  buried  in  huge  parochial 
support  and  operational  functions,  has  institutionalized  a  highly  complex  management  approach  that 
is  interrupted  by  a  faulty  personnel  rotation  and  promotion  cycle.  Acceptance  of  this  management 
discontinuity  is  apparently  based  on  the  assumption  that  management  is  the  application  of  generalized 
techniques  rather  than  the  utilization  of  specific  knowledge;  th:s  is  rhe  principal  difference  between 
the  DoD  approach  to  project  management  and  that  of  commercial  lustry.  Because  the  DoD 
management  approach  fails  to  provide  project  management  continuity  through  people  -  the  one 
absolutely  essentia!  integrating  influence  -  various  substitutes  have  been  tried.  !)  over-detailed  and 
Iron-clad  Initial  specifications,  2)  elaborate  cost  reporting  schemes,  3)  complex  systems  engineering 
procedures,  4)  extensive  computer-aided  statusing  applications,  5)  overwhelming  documentation  and 
data  requirements,  and  6)  permanent  staff-type  committec/boards.  It  might  be  concluded -that  the 
pattern  of  forced  interruption  is  a  matter  of  government  policy,  obscuring  the  performance  history 
of  DoD  program  management. 

No  complex  project  organization  can  achie,  "  or  maintain  efficiency  in  structure  or  operation 
by  having  a  complete  change-over  in  its  leadership  at  ali  levels  every  few  years.  Good  project 
management  must  have  built  into  its  very  structure  skilled  personnel  with  project  dedication  and  the 
organization  must  give  them  the  stability  and  growth  rewards  to  assure  continuity  it:  assessing  cost 
trade-offs  over  the  total  program  rather  than  segregated  tasks. 

Assignment  on  such  a  “phase  by-phase”  basis  would  also  facilitate  finding  FMs  with  unique 
competence  to  handle  a  particulai  phase.  It  is  much  easier  to  find  a  production  specialist,  for 
example,  than  a  devclopmcnt-prototyping-production  specialist. 

The  competence,  background,  and  experience  of  the  PM  is  a  vital  factor  in  the  success  of  a 
program.  Commercial  practice  is  to  select  a  program  manager  from  the  broadest  possible  list  of 
candidates,  with  great  emphasis  placed  on  “track  records,”  technical  backgrounds,  effectiveness, 
and  ability  to  withstand  external  pressures.  A  great  deal  of  high-level  effort  is  devoted  to  finding 
the  righi  man  for  the  job.  Consideration  of  candidates  is  not  always  limited  to  a  single  discipline 
or  a  single  company,  in  some  cases,  program  managers  „rc  sought  outside  the  company  and  even 
outside  the  industry. 

Care  is  also  exercised  to  ensure  that  the  calibre  of  support  personnel  is  maintained  at  a  high 
level  during  the  vital  latter  stages  of  a  program. 


The  managerial  problems  posed  by  the  DoD  arise  in  good  part  because  its  project  management 
corps  must  take  its  place  within  a  strict  military  hierarchy  which  more  often  punishes  than  rewards 
innovation  from  the  lower  ranks.  The  objective  of  this  system,  military  efficiency',  cannot  be  easily 
measured  in  peacetime  and  therefore  the  managers  cannot  be  suitably  rewarded.  The  hierarchical 
structure  of  the  military  sen.  ices  i»  necessary  to  discipline  and  to  coordinate  control  of  large  numbers 
of  men,  but  it  serves  to  stifle  innovations,  initiative,  and  risk  taking. 

The  government's  planned  interruption  and  cyxlic  discontinuity'  of  program  management  is  one 
of  the  most  deeply  engrained  sources  of  failure  in  the  management  system,  this  government  practice 
directly  contradicts  the  fundamental  practice  followed  by  industry.  The  other  basic  source  of 
managerial  failure  is  the  misconception  that  ‘any  good  general  manager”  can  successfully  manage 
even  a  highly  technical  program. 


Recommendations: 

1.  That  increased  emphasis  be  placed  on  the  selection  of  PMs  and  key  personnel,  based  on  their 
proven  excellence  and  appropriate  technical  backgrounds.  The  significance  of  assignments  for 
military  personnel  should  be  re-ranked  so  that  management  of  a  major  program  is  recognized  as  a 
career  advancement. 

2  That  these  searches  for  key  technics!  executive  talent  extend  beyond  the  military,  to  include 
bod.  non-military  government  executives,  and  industrial  executives  who  have  had  experience  in 
government. 


3.  That  the  tenure  of  key  DoD  program  people  be  increased,  at  least  to  coincide  with  the 
beginningand  end  of  major  phases  of  a  program. 

4.  That  the  quality  of  project  technical  support  not  be  aPov/cd  to  deteriorate  after  the  initial 
development  phase,  bur  be  continued  through  to  production  or  completion. 

5.  That  an  environment  of  growth  promotion,  and  pay  increases  within  the  same  project 
management  assignment,  be  provided  -  and  that  a  project  manager  noi  be  penalized  for  remaining 
on  a  program. 

6.  That  replacement  personnel  be  assigned  from  within  the  program  framework,  so  3S  to  retain 
technical  experience  already  acquired. 

7.  That  emphasis  be  placed  upon  the  need  for  continuity  among  key  contractor  personnel,  as  well. 
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7,  FUNCTIONAL  SPECIFICATIONS  AND  STANDARDIZATION 

Finding; 

Specifications  should  be  limited  to  operat  •  trformance  requirements,  and  standardization 
should  be  emphasized  as  an  effective  means  <  :  .  induction. 

Commercial  Pracrice  and  Discussion: 

The  principal  elements  are.- 
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Specifications  describe  operational  performance 
Manufacturer  participates  in  development  of  user’s  specifications 
Standardization  emphasizes  functional  items 

Die  commercial  environment  applies  a  minimum  /.umber  of  specifications  and  standards  ?s 
guidelines,  permitting  flexibility  in  cost  trade-off  areas  during  the  design  process. 

For  purposes  of  clarification,  the  following  terms  arc  defined: 

Standardization:  A  characteristic  that,  through  a  controlled  interface,  allows  multiple 
usages. 

Specification.  Terminology  that  defines  operating  characteristics  and  their  measures. 

The  profound  difference  between  the  DoD  procurement  cycle  and  that  of  commercial  industry 
lies  in  the  way  they  define  performance.  DoD  specifies  now;  commercial  customers  only  specify 
what. 

The  FAA  offers  illustrative  examples  of  practical  regulatory  techniques  that  protect  the 
commercial  customer.  The  Federal  Air  Regulations  (FAR:,)  generally  stipulate  only  die  end  results 
required,  leaving  the  approach  and  demonstration  of  attainment  up  to  the  manufacturer.  The  FAA 
witnesses  and  approves  demonstration  of  the  final  pioduct.  Such  an  approach  greatly  simplifies  both 
the  procurement  function  and  the  contractor’s  function. 


The  volume  of  specifications  (FARs)  required  for  the  design  and  operation  of  a  commercial 
transport  is  contained  in  approximately  290  pages.  The  volume  of  specifications  required  by  DoD 
for  the  design  of  a  single  airplane  mode!  may  require  300  to  600  fust-tier  MIL  Specs  alone,  and  tens 
of  thousands  of  pages. 

DoD  5  onlicy  of  specifying  "how  to  do  it”  for  every'  rivet  hole  and  solder  joint  grew  jp  during 
an  age  (the  Forties}  when  it  was  clearly  necessary  to  instruct  industry  in  techniques  for  achieving 

Preceding  page  fa* 
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high  quality  and  reliability.  But  the  technological  maturity  of  today’s  defense  industries  has  made 
such  detailed  specifications  not  only  superfluous,  but  counter-productive. 

Another  marked  operating  difference  lies  in  the  structure  of  the  procurement  cycle,  in  the 
Air  Transport  Industry,  the  procurcmert  cycle  for  avionic  equipment  has  many  parallel  paths  and  is 
iterative  in  nature  (see  Figure  i).  The  users  who  define  the  requirements  are  the  airlines.  Many 
times,  the  requirement  is  of  such  nature  that  technical  discussions  must  be  held  to  formulate  industry 
standards  to  ensure  compatibility  between  airborne  and  ground  systems,  between  governments,  etc 
The  development  of  these  system  standards  is  the  responsibility  of  the  RTCA  (Radio  Technical 
Commbsion  for  Aeronautics),  which  operates  to  coordinate  a  joint  effort  of  the  manufacturers, 
government  agencies  and  the  airlines.  Members  of  another  industry  group,  ARINC  (Aeronautical 
Radio.  Inc.),  coordinate  the  development  of  the  specific  characteristics.  Government  agencies 
usually  adopt  these  standards  as  minimum  performance  criteria  for  certification  of  the  equipment. 

Once  the  system  standards  are  established,  the  development  of  hardware  i  tandards  is  assigned 
to  ARINC.  Once  again,  the  avionics  manufacturers  play  a  key  role  in  advbing  on  technical  matters 
during  the  drafting  of  the  “characteristics.’*  and  relate  technical  approach  to  cost  to  assist  the 
airlines  in  making  their  decisions.  The  airline  use  the  resulting  “characteristics”  as  a  baseline  in  their 
hardware  procurement  activities  with  the  manufacturers.  It  should  be  noted  that  the  documents 
produced  by  the  user  organizations  are  not  design  specifications.  They  do  not  define  how  the  product 
is  to  be  designed  and  built,  but  rather  they  set  forth  guidelines  from  which  the  users  or  the 
manufacturers  may  deviate  if  they  iccl  they  have  good  reason. 

There  is  a  goad  deal  of  interaction  in  the  establishment  of  the  requirements,  and  there  arc 
several  channels  oaen  to  allow  industry  an  opportunity  to  contribute  in  an  area  where  they  are  the 
most  knowledgabl?  —  relating  specific  technical  approaches  to  cost. 

The  application  of  specifications  and  standards  in  commercial  industry  is  kept  to  a  minimum  so 
os  not  to  overbalance  a  program  with  detailed  specifications  and  standards  which  may  force  delays  or 
other  unnecessary  problems.  Most  commercial  specifications  and  standards  contain  only  functional 
requirements  1  or  equipment,  documented  by  a  relatively  small  number  of  specifications  and  standards. 
Each  proposed  requirement  is  challenged  by  the  industry  or  users  if  they  believe  it  is  not  in  their  best 
interests.  These  approved  specifications  and  standards  arc  intended  as  guidelines  for  various 
manufacturers  and  can  ne  deviated  from  if  a  manufacturer  beneves  a  deviation  k  both  eost-efiertive 
and  acceptable  to  the  users. 

To  demonstrate  the  difference  in  philosophy  beovecn  DoD  and  a  commercial  business  (ATI)  in 
both  the  content  and  .‘he  application  of  specifications  and  standards,  a  "typical  example”  in  the  term 
of  a  military  specification  and  its  commercial  counterpart  appears  useful  (Figure  2).  The  specific 
equipments  chosen  arc  a  military  UHF  transceiver  and  an  airline  VHF  transceiver,  both  used  for 
traffic  control  within  their  particular  operational  environments. 


dod  air  transport  industry 
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VHP  Radio,  A  RING  Characteristic: 

Basically,  ten  documents  cover  this  procurement.  Examinations  of  these  ten  documents  will 
show  that  the  hardware  definition  is  a  functional  specification  only,  with  no  attempt  made  to  define 
methods,  processes,  materials,  or  components.  In  other  words,  this  desorption  relate,  only  to  form, 
fit,  and  function.  ("  Function**  will  define  sr.ircnmenral  and  sfctv-ot-fiight  characteristics.) 

UHF  R?.cio,  BoD  Specification 

It  U  obvicMS  that  the  typical  military  specification  goes  far  beyond  a  mcr.  definirion  of  form, 
fit,  and  funct  b  i.  In  addition  to  design  details,  the  military  specifications  ab  >  define  proccsa^, 
materials,  comp  jnents.  qualm-  procedures,  ami  other  similar  requirements.  for  instance.  ihcr*  are. 

4  spe  tiPtarions  and  standards  on  soldering 
26  specifications  and  standards  on  Fastener  hardware 
10  specifications  and  standards  on  structural  welding 
21  specifications  and  standards  or.  adhesives 

The  first  three  specifications  and  standards  calico  out  by  M11.-E-5400  require  13  pages  just  to 
list  by  ritic. 

In  the  -ase  of  the  commercial  ccntract,  enforcement  of  all  documentation  depends  upon  the 
guidelines  set  by  the  users.  Each  manufacturer  complies  to  the  degree  he  believes  necessary  to  sell 
his  product..  By  virtue  of  their  procurement  a  ah  icy,  the  users  of  the  equipment  have  fins!  approval 
(enforcement)  of  wi  at  b  procured.  They  direct!}  procure  their  equipment  from  the  manufacturer 
of  their  choice,  and  they  only  have  to  buy  what  they  actually  need  in  the  way  of  performance  the 
product  which  most  dearly  meets  their  requirements. 

When  DoD  procurement  agencies  selea  commercial  equipment  for  their  use  on  a  contract,  they 
add  to  the  end-item  cost  considerably  by  fisting  the  commercial  part  number,  assigning  new  Federal 
Stock  numbers,  and  then  reverting  to  the  commercial  part  number  before  they  can  obtain  the  item 
through  the  DoD  procurement  system. 

DoD  applies  a  large  hierarchy  of  specifications  ar.d  standards  that  are  often  not  strictly 
applicable  to  the  product  —  but  they  are  applied  and  enforced. 

As  was  shown  in  Phr-re  !,  the  DoD  acquisition  cycle  Is  largely  a  serial  process.  It  begins  by  the 
definition  of  a  need  by  a  a.cr  group.  Subsequently,  requirements  are  defined  and  funding  is  provided. 
A  separate  pr  acuremcnt  agency  then  develops  the  specifications  for  the  product  and  administers  the 
procurement  Ktjvitics.  Th<  manufacturer  chosen  as  the  successful  bidder  designs  the  product  to  the 
spcci licit".,  i,  thus  completing  the  process.  In  this  restrictive  series  chain  of  events,  any  direct 


Li 


communication  be  twee  the  user  and  the  manufacturer  is  a  rar :  even:  and  5s.  hi  fact,  discouraged  ss 
being  a  confusion  facte.  As  a  result,  the  manufacturer  may  never  oik  to  the  user  to  determine 
first-hand  what  the  user  really  wants  and  needs. 

The  application  of  specifications  and  standards  is  regimented,  and  requirements  arc  quite  septet 
DuD  goes  to  great  lengths  via  tiers  of  specifications  and  standards  to  define  detailed  requiremrats 
The  procuring  agency  is  aware  they  may  lave  little  control  over  who  tnc  irutn  iiaCtfcitcrs  will 
(perhaps  a  pooriy  qualified  lowest  bidder}  and  they  fed  that  they  must  assume  the  worst.  In 
addition,  the  requirement  for  commonality  sometimes  causes  a  procuring  agency  to  change  or 
over-specify  the  ordinal  user  requirements  in  an  attempt  to  accommodate  multiple  users. 

The  strict  enforcement  of  M  documentation  related  to  i  DoB  contract  a  an  arid  erst  nod  fact. 
Tise  ECP  route  h  available  to  contractors  during  the  course  of  the  program,  but  .hr  admmisrrativc 
burden  involved  inhibits  this  tost  reduction  activity  on  all  bat  items  cf  major  impact. 

in  the  procurement  of  standard  commercial  and  modified  commercial  equipments,  there  is 
reason  to  question  whether  the  DoD  Stan  iirdLration  Program  is  cost  effective  Parts  identification 
and  support  costs  increase  because  it  is  expensive  and  not  a  normal  commercial  practice  tc 
prepare  a  complete  parts  document,  which  includes  commercial  part  numbers,  Federal  Item 
descriptions,  and  drawings  which  must  then  be  assigned  a  Federa'  stock  number  before  the  DoD 
procurement  age*  -y  can  effect  a  purchase. 


Recommendations: 

1.  That  the  specifications  on  a  new  procurement  be  functional  father  than  detailed.  They  should 
begin  at  the  "zero  level,”  with  a  tough  challenge  of  requirement  ami  cost  given  to  cadi  cm  before  *t 
rs  deemed  applicable.  Technical  and  ,.ost  goals  should  not  be  applied  Wow  die  system  level  for 
advanced  development,  nor  bdow  the  subsystem  level  during  engineering  development. 

2.  That  during  the  development  and  production  cycle,  flexibility  in  the  application  of  specifications 
and  standards  should  be  allowed,  to  permit  further  progress  toward  cost-effeerfve  goals. 

3.  That  formal  channels  he  established  to  greatly  increase  industry’  participatjoR  in  both  the 
establishment  of  requirements  and  in  their  applications  in  the  form  of  specifications  and  standards. 

4.  That  standardization  be  encouraged  as  a  means  of  cost  avoidance,  hu1;  tempered  by  the 
realization  that  overly  zealous  standardization  leads  to  excessive  comnlcxitv. 


5.  That  greater  use  he  made  of  the  commercial  equipment  base.  In  many  Instances,  minor 
modifications  to  commercial  equipment  would  prove  quite  adequate  for  non-combat  equipments 


6.  That  grester  use  be  made  of  the  coromcrdsl  kvgisiics  and  supply  base  bulk  up  worldwide  during 

the  pm  twenty  years. 


Long- tom  Recommendation: 

That  a  separate  procurement  regulation  he  issued  to  cover  commercial-type  equipments.  It 
would  specify  only  performance  requirements  to  meet  the  needs  of  the  user.  This  new  procurement 
regulation  would  eliminate  the  lengthy  pans  listings  and  numbering  systems,  and  take  advantage  of 
producers'  v. odd-wide  standard  pans  distribution  systems.  DoD  could  then  depend  on  commercial 
parts,  seryicc.  and  maintenance  manuals,  which  aremucu  simpler  to  foQow  than  DoD  technical 
manuals,  arid  use  the  producer's  standard  method  for  identifying  superseded  parts.  Thus  DoD  could 
rely  on  producers,  and  more  frequently  than  nor.  the  product/equipment  would  be  more  advanced, 
contain  die  latest  improved  materials  and  part-;  available,  and  he  of  higher  quality. 
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of  advanced  military  and  comsercial  gas  turbine 
engines.  Cossercisl  content  ranges  from  10% 
throughout  the  years* 
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Over  40  years  experience  in  development  and 
engineoring  of  earth -soring  equipnetit-'-alsost 
entirely  for  coraercial  market. 


Richard  D.  DeLauer 


Alexander  H.  Flax 


Alfred  V.  Guillou 


Although  prior  experience  has  been  sosijy  military 
svs t ess  and  equipsent .  present  responsibility 
divides  about  40%  ecrasercial  products  and  601 
Government . 

Over  30  years  experience,  primarily  in  the  aero¬ 
space  industry,  both  in  Government  service  and 
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related  to  Military  research  end  deve lepsent . 

Twenty- five  years  of  experience  with  aircraft 
industry  have  been  rsiinly  directed  to  ailitary 
system.  For  the  pjst  !0  years,  responsibilities 
have  been  rather  evenly  divided  between  commercial 
and  military  progress- 


Responsibilities  during  the  past  12  years  at 
have  been  devoted  approximate 
10%  to  commercial  programs, 
with  the  Govern sent  and  Department  of  Defense 
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Gscar  8.  Man,,  III 


Experience  and  responsibilities  for  the  past 
10  years  have  been  entirely  with  eowercial 
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John  u.  Kyquist 


Over  30  years  experience  in  manufacturing 
engineering,  and  nanagenent ,  of  electronic  cam 
cation  equlDcent- -principal!  v  avionics.  (Over 
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Charles  H.  Phipps 


Joseph  r-  Shea 


John  E,  Steiner 


Robert  H.  Wiaser 


Over  IS  years  experience  in  marketing  and  manage - 
sent  of  semiconductor  products— principally  for 
commercial  equipment .  Prior  experience  of  five 
years  was  in  military  electronic  equipaent 
engineering. 

Twenty-five  years  of  experience,  priaarily  in 
defense  and  space  pro grass .  Conrercia]  experience 
in  common icat ion ,  computers  and  displays.  Present 
responsibilities  include  about  15%  in  commercial 
products. 

For  the  past  17  years,  Management  responsibilities 
have  been  cossercial  aircraft  progress ,  of  which 
10%  to  15%  Bay  have  military  derivatives.  Prior 
experience  included  engineering  assignments  on 
military  aircraft  programs . 

Thirty-three  years  experience  in  aerospace 
industry.  Current  and  past  responsibilities  are 
divided  15%  to  ccssercial  and  85%  to  military 
products. 


